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... . . 

FOREWORD 

This Apollo P r o g r a m  Schedule Data is  provided 
in lieu of the Apollo Program Plan which will be 
submitted to  NASA J u l y  3 1 ,  1962. 

This  data is  prepared  f o r  the purpose  of del in-  
eating all Apollo P r o g r a m  Schedules and re la ted  
material. 
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MASTEIl  PHASING P L A N  

The Master  P h a s i n C  Plan establishes the basic  
g r o u n d  rules  for a i l  Ap1,Llo schedulcs. 
stones of other  schcxdules must  coinLide mith those 
of the Mas te r  Phasing Plan. 

Major  mile- 

- 3 -  
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NORTH A M E R I C A N  A V I A T I O N .  I N C .  , SPACE and INFORMATION S Y S T E M S  b I V 1 8 l r S ~  
\ ’ /  - ,’ 

CONF- 

MAST E R D E  VE LOP ME N T  SCHEDULE S 

The M a s t e r  Del  elopment Schedules ref lect  the 
n ia jor  mi les tones  n e c e s s a r y  for the devcloptriental 
p r o c e s s  within each functional division of the 
Apo 110 program. 
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CON- 

G E N E R A L  ORDER DEVELOPMENT 
S CHED U L E  S 

The General Order Development Schedules 
describe the detail p r o c e s s e s  requi red  t o  fulfill 
the s t a n d a r d s  se t  by the g e n e r a l  orciers and to 
mee t  goa ls  es tabl ished b y  thc. M a s t e r  Phas ing  
Plan. 
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MANUFACTURING COMPLETION 
S C HE D U LES 

The Manufactur ing Completion Schedules ref lect  
the  e s t ab l i shmen t  of m a j o r  mi l e s tones  in the manu-  
factur ing of var ious  Apollo Hardware  ar t ic le  s. 
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CONFI- 

LEGEND 

S U b A S S E M I Y  

INSIALUTION 0 6CHECKOm 

A f R M 0 0 2  LI??LE JOE I I  

AFRM 012 L l l l L E  JOE I I 

ARM006 HCUSE NO. 2 
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AFRM 008 ENV PROOF 

AFRM 007 ORBITAL ENTRY 

AFRM001 PROPULSION 
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8-18 FOURTH C-1  LAUNCH 

8-16 THIRD C-1  LAUNCH 
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6-12 LITTLE JOE I 1  MAX “Q“ ABORT 

8-20 PAD ABORT 

E-6 PAD ABORl 

8-9 DYNAMIC TEST 

ZND JESTTOWER 

APPROVfD BY 
APOLLO PROGUM CONTROL 

I DATE: 2 JULY 62 I . 

F i g u r e  35. Apollo Escape  Tower Manufacturing Completion Schedule F i g u r e  35. Apollo Escape  Tower Manufacturing Completion Schedule 

. 

- 41 - 

SID 62-916 



6 
I V N t R  STRLICIURE 

i 
OUTER STRUClUUB 

INNO 
R K T U  

Figure  36. Apollo Spacecraf t  Li t t le  Joe  11 
Launch ( A F R M  009) M a s t e r  Schedule 
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F i g u r e  37 .  Apollo Spacecraf t  Manufacturing Completion Schedule 
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The Sub and Associate Con t rac to r  develop- 
men t  schedules  ref lect  the planned approach  b y  
which Vendors  a r e  able  to make  commi tmen t s  
a s  specified on the Sub and Assoc ia te  Con t rac to r  
De l ive r’y Sc he du 1 e s . 
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ADDITIONAL SCHEDULES 

The  Hardware  Delivery Schedules  indicate  
or ien ted  niajor hardware del ivery d a t e s  which a r e  
t o  the  individual general  o r d e r  r equ i r emen t s .  

The facil i t ies prepara t ion  schedule ind ica tes  
thc coniplction dates of va r ious  faci l i t ics  rccluircd 
p r i o r  to nicetirig Apollo objectives.  

The wind tunnel testing schedule  se t s  forth 
major rriilestvncs i n  the  complet ion o f  technical 
tes t ing.  
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R P O L L O  MAJOR HARDWARE NOMENCLATURE LIST 

MOCK-UPS 

Ar t ic le  No. No me nc  la t u r  e 

M- 2 
M- 3 
M - 4  

M- 5 
M-7 
M-S 
M-9 
M- 10 
M- 1 I 
M- 12 
M.- 16 

M- 17 

M- 18 
M-19 
M-20 

M-21 
M-22 

M-23 

M-24 

Ar t ic le  No. 

B- 1 
B- 2 
B- 3 

Command Module for Cabin I n t e r i o r  Arrangement  
Command Module for Cabin I n t e r i o r  Arrangement  
Partial Service Module Second Stage and Partial Adapter- 

In te r face  . 
Command Module for Cabin E x t e r i o r  Equipment 
Complete  Service Module Second Stage 
Commaqd Module for A i r  Lock and Docking 
Spa c e c raf t  €0 r Handling and  T ranspo  rt at ion 
Command Module Interior €or Life Systerns (Inactive) 
Spacecraf t  for  Handling a n d  Transpor ta t ion  
Partial Command Module for C r e w  Support Equiprncnt 
Partial Service Module Second Stage ;3nd Complete 

Adapter-Interface 
Partial Service Module Second Stage and Partial 

Adapter-  Int e rface 
Spacecraf t  - Complete 
Spacecraf t  - Complete 
Command Module and Launch E s c a p e  S y s t e m  f o r  

Complete  Service Module First Stage 
Partial  Service Module First Stage and P a r t i a l  

Fartial Service Module First Stage and Complete 

Partial Service Module First Stage and Partial 

Antenna Radiation P a t t e r n  T e s t  

i ldaptc  r-Inte r face 

Adapte r-Inte r face 

Adapte r - Int e rfa c e  

BOILERPLATES 

N o  inenc la t u r  e 

Command Module for Land and Water  Impact  
Command Module for Land and  Water Impact  
Command Module for P a r a c h u t e  Recovery  
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CON- 
* Article  No. 

B- 5 

B- 6 

B-8 

B- 9 
B- 12 
B- 1 3  
B- 14 
B- 15 
B- 16 
B- 18 
R-  19 
€3- 20 
B-21 
D 7 3  u- L.L. 

B - 2 3  
B- 24 
R - 2 5  

Nomenclature  

Command Module with Pa rachu te  Recovery and P a r t i a l  

Command Module and Lapnch Escape  System for  Pad 

Command Module f o r  Water  E g r e s s ,  Floatat ion,  Recovery  

Spacecraf t  for  Dynamic Tes t  
Command Module and LES fo r  Max "q" LES Verification 
F i r s t -  Orbi ta l  Spacecraft for  Boos ter  Compatibility 
House Space No. 1 
Second Orbit  a1 Spacecraft  fo r  Boos te r  Compatibility 
T h i r d  Orbi ta l  Spacecraft for Sys t ems  De s ign Verification 
Four th  Orbi ta l  Spacecraft  fo r  Sys t ems  Design Verification 
Command Module f o r  Pa rachu te  Recovery  
Command Module and LES fo r  Pad  Abort  
Command Module and LES fo r  Max "q" LES Verification 
Command h l o d d e  and LES f o r  Hi-alt LES 'v'erificaiion 
Command Module and LES 
Serv ice  Module F i r s t  Stage Hovering Spacecraft  
Command Module f o r  Water Recove ry  P r o c e d u r e s  and 

Recovery AID Systems 

Abort 

AIDS, and Logistics Equipment 

H a  ndl i n g E quip m c nt 

S P A C E  C, R A F  T 

Art ic le  No. Nomenclature  

AFRM 001 
A F R M  004 
AFRM 005 
AFRM 006 

A F R M  002 
A F R M  037 
AFRM 009 

AFRM ooa 

AFRM 012 

AE'RM 0 10 
AE'KM 011 
A F R M  0 1 3  

Spa c e c rn ft for P ropul s ion Sy s t  e m Qualification 
Spacecraf t  for  Static T e s t  No. 1 
Command Module f o r  Static Tes t  No. 2 . 
House Spacecraf t  No. 2 
Spacecraf t  for  Environmental  Proof  T e s t s  
Command Module and LES for  M a s  "q" LES Qualification 
(Spacecraf t )  Command Module for  Re-ent ry  T e s t s  
Spacecraft  for  Very Hi-alt Atmos Service Module 

Spacecraf t  for Very Hi-alt Atmos Service Module 

Spacecraf t  for  Launch, Orbi ta l  and Recovery  Qualification 
Spacecraf t  for  F i r s t  Manned E a r t h  Orbi ta l  Qualification 
Spacecraf t  for  Second Manned E a r t h  Orbi ta l  Qualification 

Propuls ion  Verification 

Propuls ion  Verification (Back-up for  AFRM 009) 
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TRAINERS 

T r a i n e r s  r equ i r emen t s  l i s ted  below a r e  being negotiated and are not 
to be cons idered  firm. 
ne got ia t ion s . 

The l i s t  will be r ev i sed  upon completioii of 

SYSTEM TRAINERS 

Navigation and Guidance Sys t em 
C o m m u  ni c a t  i o n s S y s t e m 
Ins t rumenta t ion  System 
Command Module Reaction Control  Sys tem 
Service Module Reaction C o ~ t r o l  System- 
E lec t r i ca l  Power  Supply Sys t em 
E nvi ronmenta 1 Control Sys tem 
Stabilization and Control Sys t em 
Integrated Systems Trainer 
Service Module Propuls ion Sys t ems  T r a i n e r  

PART TASK TRAINERS 

E g r e s s  No. 1 
Orbi ta l  & Rendezvous 
Earth Launch & Re-entry 
Nav.  & T r a j e c t o r y  Control 

C OMP .LE T E  T RRINE RS 

Miss ion  Simulator  No. 1 
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€C1 R D WA R E  D E  FI  NI TI ONS 

T h e  Apollo Spacecraf t  Development P l a n  includes r e q u i r e m e n t s  for 
h a r d w a r e  a r t i c l e s  for evaluation and test  purposes .  
t h r e e  ca tegor ies :  (1) mock-ups ,  (2) boi lerplates ,  and ( 3 )  spacecraf t .  

T h e s e  a r t i c l e s  fall into 

block-ups a r e  used t o  display configuration and design detai l  for study 
and  evaluation, and will  be important  tools in the development of the s p a c e -  
c raf t  design. In the e a r l y  s tages  of development, mock-ups will  be made  of 
m a t e r i a l s  which can easi ly  be modified t o  re f lec t  design improvements .  As 
t h e  design p r o g r e s s e s ,  mock-ups will s imula te  finalized flight h a r d w a r e  and 
ac tua l  m a t e r i a l  used for  flight hardware. 

Boi lerplates  a r e  s imulated spacecraf t  o r  modules used for  develop- 
nicntal t e s t s  leading t o  the final spacecraf t  design. 
s imula te  the following charac te r i s t ics  of the final spacecraf t  design: 

Boi lerplates  will 

1. External  s i z e  and shape 

2. S t ruc tura l  soundness 

3. Mass and center  of gravity 

4. Stiffness (with r e s p e c t  to impact absorpt ion)  

5. Systems as requi red  

6.  Instrumentat ion as  required 

Spacecraf t  a r t i c l e s  will incorporate f inal  d e s i g n  f e a t u r e s  and will hc 
u s e d  f o r  unmanned flight and ground qualification tests through s e r i a l  number 
AFKM 0 1 0 .  Spacecraf t  will,  of course,  be u s e d  t o  identify manned vehicles  
which will  be launched subsequent to A F R M  010. 

Mock-ups,  boi lerplates ,  and  spacecraf t  a r t i c l e s  that a r e  planned for  
the t i m e  per iod through December 1964 a r e  defined in detai l  in  the subsequent 
p a r a g r a p h s .  
one o r  m o r e  of the t h r e e  m a j a r  components: 
( 2 )  the Command klodule, and ( 3 )  the S e r v i c e  hlodule (second stage).  

I t  will  be  noted that each boi le rp la te  and spacecraf t  wil l  contain 
( 1 )  the 1,aunch Escape  S y s t e m ,  
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MOCK-UPS 

M -2-Command Module f o r  Cabin Inter ior  A r r a n g e m e n t  

T h i s  mock-up is  built  specifically for the  pu rpose  of displaying the  
command module i n t e r i o r  a r r angemen t ,  and wil l  be used  by S&ID as the  
official  configuration cont ro l  mock-up. T h e  e x t e r i o r  of the  mock-up wil l  be 
of minimum design,  uti l izing only the i n t e r i o r  fo r  s imula ted  equipment 
i n s ta 1 la t  i on. 

P r e s e n t  object ives  a r e  t o  develop the  b e s t  a r r a n g e m e n t  of c r e w  
equipment for max imum access ib i l i ty  and  opt imum utilization. 
object ives  will  include s tudies  on how to maintain configuration cont ro l  0.n 
a l l  ins ta l led  equipment and conduct var ious tests on c r e w  equipment for 
a c c e s si bi lity and a r r a n g e m e n t .  

F u t u r e  

The  command module in t e r io r  skin wil l  be f ab r i ca t ed  of plywood and  
wil l  be f r a m e d  with a sui table  external  s t ruc tu re .  
wil l  be used  only i n  the  area of hatches and  windows. 
equipment i t ems  m a y  be  s imulated:  

An outer  plywood sk in  
The following . 

I n g r e s s  and  e g r e s s  hatches 

Windows a n d / o r  viewing p o r t s  (with Plexiglas) 

Crew suppor t  and life sys tem 

Control  panel  

Upper and  lower equipment bays  

Ideft -hand and right-hand equipment bays 

Environmental  control  sys t ems  

A i r  lock  p ro t rus ion  in  the c r e w  compar tmen t  equipment 

All i n t e r i o r  mechanical and e l e c t r i c a l  equipment 

A l l  lighting f ix tu re s  

kl-3 - Command Module fo r  Cabin Inter ior  A r r a n g e m e n t  

This  mock-up i s  a duplicate of M - 2  in  all r e s p e c t s ,  and will be  shipped 
t o  t he  hlanned Space Center  ( I I S C ) ,  Houston, Texas ,  approximate ly  on 
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15 August 1962. 
the command module for  hlSC observance. 

T h i s  mock-up will p r e s e n t  the in te r ior  configuration of 

31-4-Partial Serv ice  hfodule Second Stage and P a r t i a l  Adapter  Interface 

This  mock-up will  ref lect  the s e r v i c e  module second s tage  and the  
Its  specific purpose is t o  s imulate  the i n t e r f a c e  t e s t s  adapter  interface.  

and  disconnect m e c h a n i s m s  that a r e  applicable.  The  mock-up will  b e  made 
of m e t a l  to  hold the relat ive positions of t h e  in te r face  with minimum move-  
ment f o r  m o r e  near ly  per fec t  simulation. 

Design objectives will  be evaluation of mechanical  and  e l e c t r i c a l  mat ing 
c h a r a c t e r i s t i c s  a n d  compatibil i ty between components,  and  evaluation of 
physical  s i z e  and s p a c e  provis ions for all instal led equipment. 

The  portions of the s e r v i c e  module and adapter  which mate will  be built 
o f  meta l ,  with only suff ic ient  external s t r u c t u r e  to maintain integri ty  while 
meet ing mock-up design objectives per ta ining t o  all mechanical  f e a t u r e s  and I 
a l l  e l e c t r i c a l  and mechanical  disconnects. 

T h i s  mock-up will  depict the ex ter ior  of the cornrriand module a n d  all 
de ta i l s  that  a r e  re levant  t o  configuration control.  
official  confi iurat ion control  mock-up used f o r  continual updating to  the 
la tes t  configuration and will only involve t e s t s  on the mock-up ex ter ior .  

A s  such, i t  wi l l  b e  the  

P r e s e n t  objectives wi l l  be to  es tabl ish the location and t o  d e t e r m i n e  
the compatibil i ty of a l l  equipment,  a s  wel l  as  to  es tabl ish access ib i l i ty  of 
equipment for maintenance. 
ra t ion  control of' a l l  ins tal led and  simulated equipment with evaluation of 
a c c e s s i b i 1 i t y for m a  i nt e na nc e. 

Future object ives  will be t o  maintain configu- 

The mock-up will be constructed of wood with the s p a c e  between t h e  
p r e s s u r e  shel l  ou ter  mold line and the heat shield s t r u c t u r e  inner  mold l ine 
s imula ted  a long  with a l l  antennas and te lescopes ,  react ion cont ro l  s y s t e m ,  
windows a n d / o r  viewing pc'rts, a l l  mechanical and e l e c t r i c a l  disconnects ,  
environimentai control  systerri, and the parachute  s torage  a r e a .  

It w i l l  have a rninimtim amount of i n t e r i o r  s t r u c t u r e ,  as needed for  
Design of the exterior configuration includes all equipment and slipport. 

bays e x t e r i o r  to t h e  in te r ior  command module mold line. 
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I M-7-Complete S e r v i c e  Module Second Stage 

This  mock-up will  re f lec t  a complete configuration of the  s e r v i c e  
module. 
n e c e s s a r y  t o  in tegra te  the subcontractor 's  propuls ion s y s t e m  into the s e r v i c e  
module. 

It will  depict  propulsion components for  display and  design suppor t  

P r e s e n t  objectives a r e  t o  evaluate space  f o r  personnel  movement within 
the module, t o  provide f o r  accessibi l i ty  of component modules  for  inflight and  
ground maintenance, and t o  evaluate the in te r face  design between the command 
module and s e r v i c e  module. The future objectives will  b e  t o  study and evalu-  
a t e  s p a c e  r e q u i r e m e n t s  and the compatibility of the var ious  s y s t e m s  and  
equipment. 

T h e  s e r v i c e  module mock-up w i l l  b e  of sufficient s t rength  t o  withstand 
handling and t ranspor ta t ion  a t  SLID and comply with design objectives.  T h e  
mock-up will  have loca l  ex ter ior  skin w h e r e  required.  A complete  reac t ion  
control  sys tem,  propuls ion s y s t e m ,  and environmental  control  s y s t e m ,  with 
a l l  m a j o r  e l e c t r i c a l  and mechanical  s y s t e m s  supplied with disconnects ,  will  
be s imulated and instal led.  

T h i s  mock-up will  ref lect  the a i r  and docking s y s t e m  and a s s o c i a t e d  
mechanisms.  
a i r  lock mechanism.  
to  a s imulated docking niock-up, thereby displiiying fea tures  of the docking 
mechanism sufficient t o  a t tach  t o  a docking vehicle. 

T h e  a i r  lock will eventually include a working model prototype 
Docking mechanisms will  b e  sirnulated t o  actually dock ' 

P r e s e n t  object ives  a r e  to s t u d y  possible  operat ing m e c h a n i s m s ,  t o  
make compar ison  s tudies  of compatibility with var ious types of equipment 
and s y s t e m s ,  t o  a t ta in  maneuverability r e q u i r e m e n t s  for s y s t e m  specif icat ions,  
and t o  evaluate s p a c e  required for the a i r  1 ~ c k  a n d  docking equipment. Future  
object ives  will be to  maintai.n the  configuration on a l l  a s s e m b l e d  equipment,  to  
e va lua  t e c ha r a c t e r i s t  i c s i nv ol v i  ng mane uv e r a hi l i t  y , t o  eva lua t e c o rnpa t i bi lit  y 
of var ious  equipment and s y s t e m s ,  and to  evaluate physical  s i z e s  and s p a c e  
provisioning along with tests on all phases  of docking. 

T h e  air  lock chamber  mock-up will be made of metal with the  d o c h n g  
vehicle constructed in  accordance  with requi red  design objectives.  
mock-up of both a docking vehicle and the command module will  b e  con- 
s t r u c t e d  with the  e x t e r i o r  and inter ior  of the command module in t h e  
1 rnrnediate p e r i p h e r y  of the a i r  lock sirnulating equipment for  maneuverabi l i ty  
a s s e s s m e n t .  Only those port ions n e c e s s a r y  to m e e t  design Objectives will  be 

A p a r t i a l  
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built ,  and  these  will  b e  cons t ruc ted  i n  acco rdance  with des ign  object ives  of 
tlie mechanica l  and e l e c t r i c a l  connections, mechanica l  and  e l e c t r i c a l  s y s t e m s ,  
and t!ie environment cont ro l  sys t em.  

h! - 9  -Spacecraft  f o r  Handling and Transpor ta t ion  

T h i s  spacec ra f t  handling and t ranspor ta t ion  mock-up wil l  b e  a h a r d  
mock-up  of the launch e scape  rriodule, command rnodyle, s e r v i c e  module 
aiiti a d a p t e r ,  to be used  by S & l D  fo r  evaluation s tudies  involving s i ze ,  weight,  
and c g  of the Apollo spacec ra f t .  
handling and  t r anspor t a t ion  equipment for the launch e s c a p e  module,  command 
niodule, s e r v i c e  module,  and adapter .  

The mock-up wi l l  a l s o  a i d  i n  the  des ign  of 

T h e  mock-up wil l  have the  capability of holding e x t r a  weights  as 
r equ i r ed  to  make va r ious  weight and cg  t e s t s  and  the capabi l i ty  to  sus t a in  
t r anspor t a t ion  load. T h e  ex terna l  configuration of the Apollo s p a c e c r a f t ,  
all hois t ing and jacking pro\‘ is ions,  and a l l  o ther  connect ions a s soc ia t ed  wit11 
handling and t r anspor t a t ion  will be  simulated.  
tlie comniand module and  s e r v i c e  riiodule, a l l  connection and sepa ra t ion  
po in t s ,  and  a l l  ex t e rna l  i t ems ,  s u c h  a s  ha tches ,  p o r t s ,  and  antenna,  wil l  b e  
5i:::ulated i f  not ava:!able before  complcticfi schedule. 

React ion con t ro l  rocke t s  i n  

ht - 1 1  -Spacecraft f o r  I-iandling and ‘Transportation 

This  mock-tip wil l  be  used in  the s a m e  manner  a5 block-Up 9 ,  and is 
r e q u i r e d  to  e n s u r e  tha t  a mock-up of this  natl ire will  be p r e s e n t  a t  S&LD for 
ground suppor t  evaluat ion in  the  event that  hlock-Up 9 is being used fo r  
t r anspor t a t ion  feaslbl l l ty  s tudies .  One handling and t r anspor t a t ion  mock-up 
is t t i e re fore  a s s u r e d  of being a t  S &  I D  for  ground suppor t  equipnient s tudies .  

\ I  - 1 2  -Par t ia l  Command hlodule for C r e w  Supuort EQuipment 

T h i s  mock-tip will  rcflec t o n l y  the rninimam in t e r io r  and  e x t e r i o r  
c on t I g I i r a t  1 on r e q ui r e d t o  de n I o n s t r a t  e t he  r e s t r a i nt s y s t e m a nci vi b r a t i on  
nii t iqation s y s t e m  a s  they a r e  developed on S imula to r s  1 and 2. 

Des ign  object ives  will be to  maintain c u r r e n t  des ign  informat ion  
c on( e rn ing  c rew suppor t  and  r e s t r a in t  sys t en i s ,  c u r r e n t  an th ropomet r i c  
req i i i ren ien ts ,  the c u r r e n t  r e s t r a i n t  sys t em,  the  shock and vibrat ion 
rn i t i  qation s y s t e m ,  and c l i r r en t  reqii irenients fo r  c r e w  protect ion.  

T h e  niock-up wi l l  cons is t  of the f loor  of the command module, along 
with the  comple te  c r e w  support  sys t ems ,  equipment bays,  and  ins t rument  
panel in  a configurat ion that will  include s imula ted  couches,  shock  and 
vibrat ion m i t i g a t i a n  s y s t e m s ,  personal  p a r i c h u t e  s y s t e m ,  r e s t r a i n t  s y s t e m ,  
and suppor t  systein.  9 
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M- 16 -Par t ia l  Serv ice  hlodule Second Stage and Complete  Adapter  In te r face  

This mock-up will  display a partial  s e r v i c e  module second s tage  and a 
complete  adapter  t o  e n s u r e  that the disconnect m e c h a n i s m s  have f reedom of 
movement  within the adapter .  
s t r u c t u r e  within the a d a p t e r ,  which will b e  compatible  with the s e r v i c e  
module. 

It will m o r e  near ly  position equipment and 

The  par t ia l  s e r v i c e  module and complete  adapter  Mock-up  M-16  
cons is t s  of the lower port ion of the serv ice  module and a complete  adapter  
used as a n  engineering tool for evaluation of i n t e r f a c e s  between the s e r v i c e  
module and the a d a p t e r ,  and between the adapter  and the boos te r .  
used a t  NAA and will  be subject t o  a development engineering inspection. 

It will  be  

. 
Evaluation will  b e  made  of mechanical and e l e c t r i c a l  compatibil i ty of 

the s e r v i c e  module t o  adapter  t o  booster,  with units a t tached t o  a boos ter ,  
and physical  s ize  and space  provisions for  a l l  instal led equipment. 

The  design will consis t  of a lower portion of the s e r v i c e  module second 
s tage with a l l  in te r face  portions of metal, with sufficient ex terna l  s t r u c t u r e  
t o  maintair ,  s t r u c t u r a l  integrity a n d  allowable t o l e r a n c e s ,  and a complete 
a d a p t e r ,  including both in te r faces ,  with sufficient in te rna l  s t r u c t u r e  and 
e x t e r i o r  skin to  maintain integri ty  and allowable to le rances  when the s e r v i c e  
module and  the adapter  a r e  mated to a boos ter .  
a l l  mechanical  and e l e c t r i c a l  disconnects (including pyrotechnics)  and a l l  
e x t e r i o r  mechanical  f e a t u r e s  ( to  show poss ib le  obstruct ions when mating). 

Simulation will  be used on 

M - 17- Partial Serv ice  hlodule Second Stage and P a r t i a l  Adapter  - Interface 

T h i s  mock-up will  rep lace  Mock-Up 4 in  that  it will re f lec t  the la tes t  
configuration of the s e r v i c e  riiodule and adapter  in te r face .  Due to  design 
improvement  changes i n c u r r e d  between A4ock-Up 4 and h4ock-1Jp 17, and 
because  &lock-Up 4 i s  a h a r d  mock-up, i t  would not be feasible  t o  r e w o r k  
any design-induced changes on  hlock-Up 4. T h e r e f o r e ,  ? \ luck-Up 1’7 ivil! 
re f lec t  the  c u r r e n t  in te r face  confiquration between the s e r v i c e  module and 
the a d a p t e r  in  i t s  l a tes t  configuration, p r i o r  t o  r e l e a s e  of prototype h a r d w a r e  

T h e  s e r v i c e  module and adapter in te r face  mock-up cons is t s  of a l o w e r  
sec t ion  of the s e r v i c e  module and an upper sec t ion  of the adapter .  

T h e  objectives of this mock-up will  include evaluation of mechaniEa1 
and e 1 e c t r i c a1 mat  i rig c ha r a c t e r i s t i c  s and c o mpa t i bi lit  y between c o mp one nt s 
atid the physical s i z e  and space  provisions for  all installed equiprrient. Only 
meta l l ic  port ions of the s e r v i c e  rnodule and  a d a p t e r  which m a t e  will be built  
w i t i i  s d f i c i e n t  ex terna l  struct: ire to  maintain integri ty  while meeting the  
mock-up design object ives  o f  the rnechanical f e a t u r e s  and a l l  the e lec t r ica l  
and mechanical  disconnects .  
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% \ hl-  18-Spacecraft Complete  
P 

This  mock-up wil l  ref lect ,  as closely a s  possible ,  a comple t e  configu- 
ra t ion  of the spacec ra f t  which will include the launch e s c a p e  s y s t e m ,  command 
niodule, s e r v i c e  module,  and adapter.  Information which has been  compi led  
f r o m  a l l  mock-ups p r i o r  t o  completion of Mock-up  18 wi l l  b e  included on 
this  mock-up. 

~ 

The  mock-ups wil l  be  s imulat ions of the  comple te  spacec ra f t  vehicle  
consis t ing of the  launch e scape  sys tem,  command module,  s e r v i c e  module, 
and  adap te r .  
use.  

Mock-up 18 will  remain  a t  S&ID f o r  futurc? s tud ies  and DEI 

The  mock-ups wil l  be  made a s  comple t e  a s  possible  includ~iig a l l  sb-sttms 
and incorpora t ing  all changes and ref inements  obtained f r o m  data  compi led  
f r o m  p r e vi oilsly bui It mock-  u p s .  

h i -  19-Spacecraft Complete 

T h i s  mock-up will be a n  exact dupl icate  of hlock-Up 18, and wil l  be  
de l ive red  to  hISC approximate ly  1 5  Februa ry  1963. 
mock-up i s  to d isp lay  the s a m e  sys t ems  a s  a r e  included on Mock-Up 18 to  
the  MSC pe r sonne l  in  €!ouston. 

The  pu rpose  of th i s  

hL.1-20- Command hlodule and 1,aunch EscaDe Svs tem for Antenna Radiation 
P a t t e r n  T e s t  

T h i s  mock-up i s  to de te rmine  the  antenna radiat ion pa t t e rn  as wel l  as 
opt imum posit ioning of the antenna on the  ex te r io r  of the  mock-up. 
mock-up will  be built by S & I D  and  t r anspor t ed  to  a n  outs ide subcont rac tor  
for rad ia t ion  pa t t e rn  s tudies  to  a s c e r t a i n  the  optimum location of the antenna. 

Th i s  

T h e  fu l l - sca le  antenna radiation pa t t e rn  mock-up wil l  be  a s e m i - h a r d  
mock-up of the corrimand module and the  launch e scape  s y s t e m  and will  be 
used b y  SPlID t o  d e t e r m i n e  ful l -scale  antenna pa t t e rns ,  and t o  evaluate  
impedance in te rac t ion  effects  between antennas.  I t  wi l l  be  t r anspor t ed  t o  a 
subcon t rac to r ' s  faci l i ty  when fabrication is complete .  

T h e  e x t e r i o r s  of the command module and  the launch e scape  s y s t e m  
wil l  b e  cons t ruc ted  fu l l - sca le  with a l l  ex t e rna l  components and p ro t rus ions .  
T h e  ab la t ive  m a t e r i a l  ex t e r io r  of the p r e s s u r e  she l l  ou ter  mold l ine wi l l  be 
s imula ted  to  main ta in  e l ec t r i ca l  p roper t ies  of the prototype. The p r e s s u r e  
she l l  wil l  be cons t ruc ted  o f  aluminum, while hatches and d o o r s ,  windows and 
p o r t s ,  parachute  s t o r a g e  a r e a  and antenna, reac t ion  cont ro l  rocke t s ,  
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te lescope,  per i scope ,  snorke ls ,  and a complete  antenna s y s t e m  will  be 
s imulated until ac tua l  hardware  is available. v 

BOILERPLATES 

Nineteen boi lerplates  a r e  planned t o  provide ear ly  s y s t e m  conf i rmat ion ,  
s y s t e m  overa l l  evaluation, qualification of s p a c e c r a f t  design, s t r u c t u r a l  and 
s y s t  ems compatibil i ty , and e a r t h  - orbital  operat ions . 

B-1 and  B-2-Command h40dule f o r  Land and  W a t e r  Impact T e s t  

The  miss ion  of B-1  and B-2  (F igure  82) will  be the e a r l y  confirmation 
of the e a r t h  impact  attenuation sys tem and  c r e w  shock absorpt ion sys tem.  

T e s t  objectives of this  mission will  be t o  evaluate  the e a r t h  impact  
attenuation sys tem,  the c r e w  shock absorpt ion s y s t e m ,  and the v e r t i c a l  and 
t r a n s v e r s e  acce lera t ion  loads during both land a n d  water  impact.  
of the maximum e m e r g e n c y  l imit  g f o r c e s ,  f lotation stabil i ty,  a n d  the e v a b -  
ation of t i m e  limit  and direct ional  g f o r c e s  on anthropomorphic  d u m m i e s  wil l  
be c a r r i e d  out. 
equipped with e a r t h  impact  attenuation s y s t e m ,  c r e w  shock absorpt ion s y s t e m ,  
anthropomorphic  durnmies,  and a simulated heat shield with no ablat ive 
m a t e r i a l .  
a l s o  be used along with high-speed c a m e r a s .  

Verification 

T h e  configuration will be the command module only, 

1 

Onboard instrumentation to  ex terna l  r e c o r d e r s  by d i r e c t  w i r e  wil l  

T h e r e  i s  a probabili ty that 20 d r o p s  on each boi lerplate  will  be 
conducted a t  El C e n t r o  and  at a n  undetermined ocean  site. In at least one 
t e s t  e a c h  on land and  water ,  the command module must  impact  under the 
following c ondi t i on s : 

1. Impact angle  of minus 15 d e g r e e s  

2. Crew positioned feet f i r s t  

3 .  Equivalent v e r t i c a l  velocity of 30 feet p e r  second a t  impact  in  
combination with up t o  50 fee t  p e r  second horizontal  velocity 

B-3- Command Module for  Parachute  Recovery 
a 

T h e  mission of B - 3  ( F i g u r e  83)  \.:ill bc  the e a r l y  confirmation of the 
parachute  recovery  s y s t e m  using a C -  133 a i r p l a n e  f o r  34 drops  on land and 
w a t e r ,  utilizing B-3 ,  1-3-5, and B-19. 
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AIR LOCK - WELDED TO 
.250 5052 - H34 AL 

_.- PARACHUTE BRIDLE POINTS 
HIGH SPEED CAMERA 
(B/P NO. 2 ONLY) 

h 

_- SKIN - ASSEMBLY __-- 
1 1  K S ,  .1905(352 - H34 AL 
WELDED TOGETHER TO FORM SKIN 

FRAME WORK 
10 LONGERONS - .500 5052 - H34 AL 
20 STRINGERS - ,500 5052 - H34 AL 
19 STIFFENERS - .250 5052 - H34 AL 

SHELL ASSEMBLY 

6 PCS WELDED TOGETHER 
TO FORM INNER WALL 

.250 5052 - H34 AL 

b 
ANTHROPOMORPHIC 
p u m u  - WITH TEST 
INSTRUMENTS 

WATERTIGHT 
I__.- - 

FLOOR ASSEMBLY 
.2505052 - H34 AL WITH 
FLOOR BEAMS AND STIFFENERS 

IMPACT ATTENUATION SYSTEM 
6 SHOCK STRUTS ATTACHED TO UPPER 
RIM OF SHELL ASSEMBLY 
8 SHOCK STRUTS LOCATED AT LOWER RIM 

.375 5052 - H34 AL \L 3 STIFFENERS 

HATCH 

RESTRAINT 8. SUPPORT 
-- S HOC K SYS TEMP- 

F i g u r e  8 2 .  B- 1 ;ind l3-2 Cur r imand  M o d u l e  for Land a n d  Water Irnpnct Test  
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CON 

UHF ANTENNA 

DROGUE PARACHUTE 

PARACHUTE STOWAGE 
COMPARTMENT COVER 
DROGUE CHUTE RISERS 
DEPLOYMENT BRIDLES 

DEPLOY ME NT BAGS 

AIR LOCK 

VHF ANTENNA 

PARACHUTE BRIDLE POINTS 

C / M  WITH ON BOARD 
INSTRUMENTS J ETTlSO N THRUSTERS 

- COMPARTMENT COVER 

MAIN CHUTE RISERS 

0 
M A I N  HATCH 

ELECTRONIC CONTROL EQUIPMENT 
RECORDER, PAM FM TELEMETER, 
‘JHF TRANSMITTER RECEIVER 8 DECCDER 
RF TRANSMISSION LINES, S E N S O R S  

SYSTEM (AS REQUIRED) 
MAIN BATTERY 

IMPACT ATTENUATION SYSTEM 

F i g u r e  8 3. €3- 3 C o m m a n d  Module for Parachute R e c o v r r y  



CON 
The boi le rp la te  will  cons is t  of a cornrnand module only, equipped with 

B a drogue parachute ,  landing parachute,  and a n  e a r t h  impact  a t tenuat ion 
sys tem.  The sequence  cont ro l  subsys t ems ,  ba t te ry  power s y s t e m ,  i n s t r u m e n -  
tation, r a d i o  cornrnand, and onboard r e c o r d e r s  a l s o  will  be rlsed. P a r t i a l  
telecommunications and recoL-ery s y s t e m s  w l l l  be  r e q u i r e d  on the f inal  
p r e  -qualification d r o p  only. Anthropomorphic d u m m i e s  and  a c r e w  shock  
absorp t ion  s y s t e m  wil l  be employed t o  evaluate  r e c o v e r y  a ids .  

B-5-Command Module with Parachute  Recovery and P a r t i a l  R e c o v e r y  
Aid Sys t ems  

The mis s ion  wil l  provide ear ly  conf i rmat ion  of the pa rachu te  r e c o v e r y  
s y s t e m  and  p a r t i a l  r ecove ry  a ids  using a C-133  a i rp l ane  fo r  d r o p s  ove r  land 
and water .  A to ta l  of 3 4  d r o p s  wil l  be made  using €3-5, B-3, and B-19. 

T h e  boi le rp la te  wil l  cons is t  of a command module only, equipped with 
a drogue  parachute ,  landing parachute,  e a r t h  impact  a t tenuat ion s y s t e m ,  and  
p a r t i a l  r ecove ry  a ids .  The sequence cont ro l  subsys t ems ,  ba t te ry  power 
s y s t e m ,  ins t rumenta t ion ,  r ad io  comrsiand, and onboard r e c e i v e r s  will a l s o  
b e  used. 
on the f ina l  p r e  -qual i f icat ion d r o p  only. Anthropomorphic dummies  and  a 
c r e w  shock  abso rp t ion  s y s t e m  will be employed to  evaluate  r e c o v e r y  a i d s .  
B - 5  is  i l lus t ra ted  i n  F igu re  84. 

P a r t i a l  telecomniunications and  r e c o v e r y  s y s t e m s  wil l  be r e q u i r e d  

B-6-Command hlodule and Launch Escape  System f o r  P a d  Abor t  

The mis s ion  and t e s t  objectives of B - 6  ( F i g u r e  85)  \\,ill b c  evaluat ion 
of the launch e s c a p e  propuls ion sys tem,  launch e s c a p e  tower  je t t i son  r e l e a s e  
rnechariism, r e c o v e r y  s y s t e m ,  and verification of s t r u c t u r a l  integri ty  of t he  
la\rnch e s c a p e  tower .  .t .1 

The  configurat ion o f  th is  boi lerplate  will  incliide a cornmand module,  
ground adap te r ,  launch e scape  tower,  launch escape  motor with thrt:st 
vec tor  control ,  and a je t t ison moto r .  
ba t t e ry  power s y s t e m ,  R K II t e lemet ry  sys t em,  instrurnentat ion,  a b o r t  
s y s t e m  sequence r ,  and  a stabil i ty a n d  cont ro l  s y s t e m  f o r  t h r u s t  vec tor  con t ro l  
of the launch e scape  motor  on ly .  
s equence r ,  and provis ions  for  impact a t tenuat ion s y s t e m  w i l l  a l s o  be  r equ i r ed .  

T h e  onboard s y s t e m s  wil l  include a 

Recovery parachute ,  d rogue  chute ,  mortar, 

B-8-  Command l lodu le  f o r  Water E g r e s s ,  Flotation, Recove ry  Aids ,  and  
Logls t lcs  EquiDrnent 

T h e  objective of R - 8  ( F i g u r e  86) \ t i l l  !>c qualification of spacec ra f t  
des ign  f o r  w a t e r  s tabi l i ty  arid flotation r equ i r emen t s ,  and evaluat lon of the  



CREW SHOCK 
SYSTEM 

UHF ANTENNA 
(IN NOSE CONE) 

DROGUE PARACHUTE 

ANTHROPOMORPHIC 
DUMMIES PARACHUTE S TOW A G  E 

DROGUE CHUTE RDSERS 
DEPLOYMENT BRIDLES 
SEQUENCE CONTROL 

SOFAR BOMB SYSTEMS 

VHF ANTENNA 

-7 (RETRACTABLE) 

DY EMARKER 
VHF PULSE BEACON 
M A I N  L A N D I N G  PARACHUTE 
DEPLOYMENT BAGS 

\ /-UHF RESCUE BEACON 
BEACON LIGHT 
PARACHUTE BRIDLE POINTS 
COMPARTMENT COVER 
JETTISON THRUSTERS 
MAIN CHUTE RISERS 

ELECTRONIC CONTROL EQUIPMENT 
RECORDER, PAM FM TELEMETER, 
VHF TRANSMITTER RECEIVER d DECODER, 
RF TRANSMISSION LINES, SENSORS, 
HF TRANSCEIVER 

0 
M A I N  HATCH 

\ LC/ M WITH ONBOARD 
INSTRUMENTS 

-ENVIRONMENTAL CONTROL 
SYSTEM (AS REQUIRED) 
BATTERY POWER SYSTEM 

J IMPACT ATTENUATION SYSTEM 
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co 

C/M 

m JETTISON MOTOR 

LAUNCH ESCAPE MOTOR - WITH 
/ %\ THRUST VECTOR CONTROL 

R K  OV ERY S YS TEM 
DROGUE CHUTE 
MORTAR 
RECOVERY PARACHUTE 
SEQUENCER 1 

-e@ 
0 

I? 
E l  

@ R I  
C 

BATTERY 
ELECTRICAL PO’ 

ESCAPE TOWER 4/- 
-ABORT SYSTEM S E Q U E N C E R  

0 I m a  
.ECTRICAL 
ELAY 
ONTROL 

NER SYSTEM V 

ENVIRONMENTAL TELEMETRY _ _  - .  .. 
CONTROL SYSTEM SYSTEM a RA / 
(AS REQUIRED) COMMAND 

WITH ON BOARD INSTRUMENTS J 
,DIO 

. 

CA S MULATED 
HEAT SHIELD ADAPTER 

I I 
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HEL KOPTER 
RECOVERY 

PARTIAL TELECOMMUNICATION SYSTEM 

BEACON LIGHT 8 
ENVIRONMENTAL CONTROL SNORKEL SYSTEM 
SYSTEM (AS REQUIRED) 

VHF RESCUE BEACON 

SIMULATED HEAT SHIELD a 
INSULATION 

BATTERY POWER SYSTEM 

- - -. _ _  __ - r- 

- _ _  -_ 
4 

DYE MARKER 

5 

- EMERGENCY EGRESS 
HATCH - INSULATED 

C O W N Y  
MODULE 

WITH SIMULATED SEATS 

\ 
IMPACT ATTEN. SYSTEM 1 

\ 
SIMULATED HEAT SHIELD 8 
INSULATED INNER 8 OUTER 
AFT BULKHEADS 

F i g u r e  8t;. €3-8 Cornxiland Module ior W a t e r  E g r e s s ,  Flotation, I iecovt%ry 
AIDS, :Lnd Logis t ics  Equipment 
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crew e g r e s s  and r e c o v e r y  a ids  system. 
the command module a t  a s imulated recovery site (land and w a t e r )  will  b e  
denionstrated as  a design a id  for  pickup, handling, and t ranspor t ing  
equipment and technique s . 

Equipment handling capabili ty for  

The t e s t  will evaluate the spacecraf t ’ s  abil i ty to  r e c o v e r  f r o m  any 
init ial  a t t i tude and float,  with egress  hatch c l e a r  of the water  t o  check i t s  
seakeeping capabili t ies.  
flotation devices .  
handling a i d s  and p r o c e d u r e s  for  land and water  recovery.  

A f a i l u r e  here  would show need of auxi l ia ry  
Hel icopters  wil l  be used to  qualify and develop adequate  

The configuration requi rements  will  be for  a watertight command 
module with the s a m e  bcioyancy as the s p a c e c r a f t  command module,  equipped 
with e g r e s s  hatches,  s imulated heat shield, and bulkhead insulation. 
P e r s o n n e l  with space su i t s  will be used; therefore ,  a, simulated c r e w  c o m -  
par tment  will  be required.  Additional s y s t e m s  r e q u i r e m e n t s  will include a 
snorke l  s y s t e m ,  ba t te ry  power system, r e s c u e  s y s t e m ,  and a p a r t i a l  
t e 1 e c r) nirnunic a t  i ons  s y s t e n 1. 

f 

Actual  ocean t e s t i n g  \vi11 bt required; therefore ,  United States  naval 
support  will  be necessary. 
f o r  t h e s e  t e s t s .  
N a  v y h e 1 1 c opt e r s up p o r t . 

Sh. tn w i l l  loa11 the comniand module t o  the Navy 
Land t e s t s  w i l l  probably be held at Edwards A F B  using 

% 

B-(J  -Spacecraft  for Dynarnic T e s t  

R-9 ( F i g u r e  8 7 )  \ill1 L O J ~ S ~ S ~  of boi lerplate  comrnand module,  
s e r v i c e  module, spacecra i t  adapter ,  and e s c a p e  tower for  incorporat ion of 
dynamic t e s t s  to  be p e r f o r m e d  at hISFC with a launch vehicle. T h i s  b o i l e r -  
plate wil l  be used for  the determination of dynamic s t r u c t u r a l  compatibil i ty 
=!ith ii launch vehicle. The configurational requi rements  will  be a s  follows: 

Serv ice  rnodule - structul-c. s a m e  a s  €3-13 

Spacecraf t  adapter  se rv ice  module to C - 1  - s t r u c t u r e  s a m e  B-13  

Launch escape  je t t ison motors  (sirnulated) - s t r u c t u r e  sameas B-13 

E s c a p e  tower - prototype s t r u c t u r e  s a m e  as 0 - 1 3  

B-12-Command hlodule and LES f o r  hlax q LES Verification 

T h e  objective of B-12 ( F i g u r e  88) will  he  the evaluation of the launch 
T h i s  will  include e s c a p e  s y s t e m  at maximum dynamic p r e s s u r e  ( m a x  9). 
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IN C O M M A N D  MODULE 

ABORT S Y S T E M  RADIO COMMAND 

RADAR BEACON 
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COMMAND MODULE PROV IS IONS FOR 
IMPACT ATTENUATION SERVICE MODULE 

ENV IRON ME NT AL 
CONTROL (AS REQ'D) 
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;ONFIDE 
evaluation of stabil i ty m a r g i n s ,  s t ruc tura l  integri ty  of the lalinch escape  
tower,  launch escape  motor  charac te r i s t ics  a t  max q, and the r e c o v e r y  
system. 

The configuration will  include a command module,  e s c a p e  t o w e r ,  
and adapter .  
escape  motor  and a je t t i son  motor .  
t o  launch the b o i l c r p h t e .  
t e l e m e t r y ,  environinental  control,  recovery s y s t e m ,  and stabil ization and  m 
control  for launch escape  moto r .  

The launch escape  tower w i l l  bc equipped with a launch 
A Litt le Joe II boos ter  wi l l  be u s e d  

Sys tems needed include b a t t e r y  power,  R & D 

D -  13- F i r s t  Orbi ta l  Spacecraf t  f o r  Booster Compatibility 

This t e s t  vehicle ( F i g u r e  8 9 )  i s  tnt. f i r s t  o rb i ta l  spacecraf t  consisting 
of a boi lerplate  comniand module, se rv ice  module,  s p a c e c r a f t  a d a p t e r ,  and 
e scape tower.  

T h e  p r i m e  object of this  flight w i l l  be  t o  d e m o n s t r a t e  cornpatlbility of 
spacecraf t  and booster.  
s t r a c t u r e s  tinder flight loads,  and the R k 1) instruirientatlon s y s t e m ,  
including t e l e m e t r y ,  t racking,  and radio c on imand .  

Additional objectives w i l l  include evaluation of 

The vehic lewi l l  cons is t  of a command module,  s e r v i c e  modu le ,  and e s c a p e  
tower equipped with launch e s c a p e  and jottisol1 m o t o r s .  
will  be a t tachcd to the  C-1 booster with a spacecraf t  adapter .  Bat tery power,  
R &  I) t e l e m e t r y ,  and rad io  commalid sys tems will  be needed, along with i n s t r u -  
inentation and stabil ization a n d  control for  the launcli e s c a p e  s y s t e m .  

The s e r v i c e  module 

B-13-House Spacecraf t  No .  1 

B-14  (Figurcb ',!(I) \,' 111 i)<'cOiIic 11ot:sc Spacecraf t  I ,  a t e s t  platform 
for tnounting p r i m a r y  s y s t e m s  t o  evaluate s y s t e m s  conipatlbllity. 
used i -~iainly a s  a tsnl in. development of svsterns ,  and In a prelirrllnary check 
in integrated systeins  conipatibility. 
used t o  es tabl ish operat ional  p rocedures  and evaluate  GSE design and 
op e r a t  1 on. 

It w l l l  be 

House Spacecraf t  No. 1 will  a l s o  be 

The  basic  configuration w i l l  include a command module, s e r v i c e  
module, and a s e r v i c e  modiile to C-1 adapter .  
s t r u c t u r e s  for  mounting s y s t e m s  i n  their  p roper  geometry  w i t h  removable  
skin on the oiiter s t r u c t u r e .  
s y s t e m s  with the exception o f  l i v e  rocket niotors.  

These will he skeletal  

T h e s e  modules w ~ l l  be equipped wlth complete  
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CON F1 

JETTISON MOTOR 

ESCAPE MOTOR 

ESCAPE TOWER 
STABILIZATION 8. CONTROL FOR 
N C  OF LAUNCH ESCAPE MOTOR O N t Y  

TELEMETRY SYSTEM 
RADIO COMMAND BATTERY E L EC TR 

POWER SYSTEM RADAR BEACON 

ELECTROMECHANICAL 
SEPARATION CIRCUIT 

ENVIRONMENTAL 
(AS REQ'D) -- 

COMMAND MODULE. 

SERVICE MODULE 
(STRUCTURE ONLY) - ADAPTER 

. - - _ -  

I 

Figure 89.  B-  13 Fi r s t  O r b i t a l  Spacecraft  for Boostcr Comp;rtibility 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C  

CON . 

STUB TOWER SIMULATING 
LAUNCH ESCAPE S Y S T E M  

ALL S Y S T E M S  
ELECTRICAL 8 MECHANICAL 
FUNCTIONAL PROPUS ION 
SYSTEMS (NON-FIRING) 

PROVISIONS FOR ADDITIONAL TEST 
POINTS IN THE LINES 

SERVICE MODUL 

S KE L E T 0  N S TRUCTUR 

WITH REMOVABLE SKIN COMMAND MODULE 

SPACECRAFT ADAPTER 
SKELETON STRRTURE 
WITH REMOVABLE SKIN 

SKELETON STRUCTURE 
WITH REMOVABLE SKIN 

GROUND ADAPTER 

F i g u r e  90. 13- 14 H u u s e  Spacecraft  No. 1 
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CONFID 
B -  15 -Second Orbi ta l  Spacecraf t  f o r  Booster Compatibility 

B-15 ( F i g u r e  91) is the second orbi ta l  s p a c e c r a f t  consis t ing of a 
boi lerplate  command module, s e r v i c e  module, spacecraf t  a d a p t e r ,  and launch 
tower.  T h e  p r i m a r y  objective of this  flight will be t o  d e m o n s t r a t e  t h e  
compatibil i ty of the spacecraf t  and booster by orbi t ing the  command and  
s e r v i c e  module. 
flight loads  and qualification of the te lemetry,  t racking,  and r a d i o  command 
portion of the R & D instrumentat ion system. 

Data will be gained for evaluation of the s t r u c t u r e  under 

During this f l ight,  the vehicle w i l l  u s e  a n  act ivated launch e s c a p e  
s y s t e m  with live launch escape  a n d  jett ison mchors.  
a ba t te ry  power s y s t e m ,  R & D te lemet ry  s y s t e m ,  radio command,  r a d a r  
beacon, a n d  a l l  necessary- instrumentation for  t e m p e r a t u r e  control  and o ther  
r e q u i r e m e n t s  that may arise.  

C a r r i e d  a b o a r d  wil l  be 

B -  16 and  B-  18-Orbital Spacecraf t  for S y s t e m s  Design Verification 

These test \ c h i c l e s  ( F i g u r e s  92 and  93) wil l  be the t h i r d  and fourth 

They will bc used i n  a n  o r b i t a l  
orbi ta l  nonrccovcrnblc spacecraf t  s consisting o f  a boilerplate launch e s c a p e  
s )  stem, conimand module,  and adapter.  
demonst ra t ion  t e s t  of thc subsystems,  b o o s t e r  compatibil i ty,  the  te leconl-  
niunication s y s t e m  and range,  and  the launch e s c a p e  jc t t ison motor .  

A C - 1  booster  will be used to  inject the corrlmand module into orbi t .  
The  s e r v i c e  module \ t r i l l  accommodate the fuel ce l l ,  which will  be on board 
for checkout,  but will  not supply flight power loads. 
will be provided a s  the riiain power source .  

R & D e l e c t r i c a l  power 

T h i s  boi lerplate  (Figtire 94) wi l l  hc used  with E - 3  and I3-5 in p r e -  
qualification flight drops  t o  evaluate the parachute  recovery s y s t e m .  

T h e  command module will be of boi lerplate  construction, equipped with 
a n  e a r t h  impact  atteniiation s y s t e m  and b o t h  drogue and landing parachutes .  
Active use  of parachutes  r e q u i r e s  that both the parachute  s t o r a g e  door and 
r e l e a s e  mechanism t>e.bullt into the boilerplate.  Other n e c e s s a r y  s y s t e m s  
r e q u i r e d  on-board will include battery power,  rad io  command as  back-up, 
sequence cont ro l ,  and on-board r e c o r d e r s .  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  (::$) SPACE and INFORMATION SYS'I'EMY 1)IVISION 
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CONFl 
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JETTISON MOTOR 

LAUNCH ESCAPE MOTOR 
STABILIZATION 8 CONTROL FOR 
TVC OF LAUNCH ESCAPE MOTOR ONLY 

POWER SYSTEM 
ESCAPE TOWER 

ENVIRONMENTAL CONTROL SYSTE TELEMETRY SYSTEM 
(AS REQ'D) IO COMMAND 

ADAR BEACON 

ELECTROMECHANICAL . 
SEPARATION SYSTEM 

COMMAND MODULE - 
SERVICE MODULE 
(STRUCTURE ONLY) 

Figilre 9 1. B- 15 Second Orbital  Spacecraft  for Boos ter  Compatibil i ty 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C  1 sk8,4<'F: and INk'OW.M.4TIOS S Y S T H \ l S  1XYIHlC)N 

CONFl 

JETTISON MOTOR 

LAUNCH ESCAPE MOTOR 

ESCAPE TOWER 

ELECTRICAL POWER SYSTEM 
FUEL CELL (FOR CHECKOUT ONLY) -.-I TELEMETRY SYSTEM 

RADIO COMMAND 
RADAR BEACON 

STABILIZATION CONTROL 
(AS REQ'D) SYSTEM TELECOMMUNICATIONS 

COMMAND MODULE SEPARATION SYSTEM 

SERVICE MODULE ADAPTER 

F'iqure 0 2 .  €3-  16 Third 0rblt;ll  Spacecraf t  for S y s t e m s  D e s i g n  Ver i f i ca t ion  
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JETTISON MOTOR 

LAUNCH ESCAPE MOTOR 

ESCAPE TOWER 

ELECTRICAL POWER SYSTEM 
FUEL CELL (FOR CHECKOUT ONLY)  TELEMETRY SYSTEM 

RADIO COMMAND 

GUIDANCE SYSTEM (PASSIVE) 
TE LEC OMMU N IC AT IONS 
STABILIZATION CONTROL 
REACT ION CONTROL 
CREW SYSTEM 

ENVIRONMENTAL C RADAR BEACON 

(AS REQ'D) SYSTEM 

COMMAND MODULE E LECTROMECH ANlC A 
S E PAR AT ION SYSTEM 

SERVICE MODULE ADAPTER 

Fiqiire ( 1 3 .  R- 18 Four th  Orb1t;ll Spacecraft  for S y s t c m s  D e s i g n  Verificatiorl I 
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VHF ANTENNA 
(IN NOSE C O N E )  

DROGUE PARACHUTE 

M A I N  LANDING PARACHUTE 
DEP LOYME N T BAGS PARACHUTE STOWAGE 

COMPARTMENT COVER 
DROGUE CHUTE RISERS 

VHF ANTENNA DEPLOYMENT BRIDLES 

PARAC YUTE BRIDLE POINTS COMPARTMENT COVER 
JETTISON THRUSTERS 
M I N  CHUTE RISERS 

C/M WITH ON BOARD 
INSTRUMENTS 

ELECTRONIC CONTROL EQUIPMENT 
RECORDER, PAM FM TELEMETER, 
VHF TRANSMITTER RECEIVER A N D  DECODER, 
RF TRANSMISSION LINES, SENSORS 

0 
M A I N  HATCH 

ENVIRONMENTAL CONTROL 
SYSTEM (AS REQUIRED) 
M A I N  SATTERY 

IMPACT ATTENUATION SYSTEM J 
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CON 
A maximum of 15 air d rops  f rom a C-133 a i rp l ane  will be  conducted 

a t  a high al t i tude over  El Cent ro ,  California. 

B -20 -Command Module and  L.ES for Pad Abort  
I 

Boi le rp la te  2 0  ( F i g u r e  95) consis ts  o f  a command module and  pro to-  
type launch e s c a p e  tower with thrust  vec tor  control,  r e l e a s e  mechan i sm,  and 
je t t ison and launch e scape  motor  f o r  pad a b o r t  qual i f icat ion of the launch 
e scape  sys t em.  
sys t em,  s t r u c t u r a l  integrity of the launch e s c a p e  tower ,  j e t t i son  dynamics ,  
s tabi l i ty  m a r g i n s ,  and j e t  e f f ec t s  on the command module. 

Evaluat ions will be made a l s o  on the c r e w  shock abso rp t ion  

The  command module wi l l  ca r ry  a ba t te ry  power sys t em,  e l e c t r o -  
mechanical  separa t ion ,  R & D te lemet ry ,  command rad io ,  r ecove ry  s y s t e m ,  
and c rew shock absorp t ion  s y s t e m  complete  with anthropomorphic  dummies .  

Checkout and  handling G S E  will be provided a t  t he  t e s t  s i te ,  located 
e i the r  a t  Edwards  A F B ,  California,  o r  White Sands Miss i l e  Range, 
New Mexico. * ' *  

R-21-Command h4odule and  I.ES for Max q LES Verif icat ion - 

B-21  (Figt i re  96)  \\,ill consist of a cornrnand module equipped with a 
launch e scape  tower and the necessary  moto r s ,  cont ro ls ,  and  s e p a r a t o r s .  
It will be launched by a Little Joe 11 booster  t o  evaluate  and qualify the  launch 
escape  s y s t e m  a t  niax q. 

Studies wi l l  be conducted to deterrnine je t  effects  on the  command 
module and to  evaluate  stabil i ty margins ,  cont ro l  s y s t e m s ,  c losed-loop 
dynamic stabil i ty,  s t r u c t u r a l  integrity, recovery  s y s t e m ,  and c rew shock 
a b  sc)r pt i on s y s t  ems. 

The cornrnand module will ca r ry  the n e c e s s a r y  ba t te ry  p~=+ver, t e le rne-  
t r y  and instrumentat ion,  rad io ,  and r ada r  r equ i r ed  to comple te  the  mis s ion .  
A spacec ra f t  r ecove ry  s y s t e m  including impact  a t tenuat ion and a c r e w  shock  
absorp t ion  sys t em comple te  wi th  anthropomorphic  dummies wi 11 be included. 

B -23  - Command Module and LES 

13-23 ( F i g u r e  9 7 )  \vi11 be used f o r  backup to B-21  in c a s e  of a fa i lure ,  
and wil l  cons is t  of a command module ,  
s a l -  m o t o r s ,  c o n t r o l s ,  and sepa ra to r s .  

h i i n c h  e s t a p c  to \ \ , t r ,  and the n e c e s -  

The c-omrnand rnodule wi l l  c a r r y  the n e c e s s a r y  ba t te ry  power,  
t e l e m e t r v  and instrurricntatrori, rzdio, r*nd r a d a r  r equ i r ed  to  complete  the  
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RECO-VERY SYSTEM 
DROGUE CHUTE 
MORTAR 
RECOVERY PARACHUTE 
SEQUEWER \ 

RELAY 
CONTROL -.----” 

BATTERY 
ELECTRICAL POWER SYSTEM 

4....1 JETTtSON MOTOR 

LAUNCH ESCAPE MOTOR - WITH 
THRUST VECTOR CONTROL 

C i M  WITH ON BOARD INSTRUMENTS 1 

63 
/-ABORT SYSTEM SEQUENCER 

MAIN HATCH 

- ENVIRONMENTAL TELEMETRY 
CONTROL SYSTEM SYSTEM 8 RADIO 
(AS REQUIRED) COMMAND 

/ 

ADAPTER 

k-igurc; 95. B-20 C o n m i a n d  Module and LES for  F’ad Abort 
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CONFl 
I , /' 

JETTISON MOTOR 

ESCAPE MOTOR 
STABILIZATION d CONTROL FOR 
TVC OF ESCAPE MOTOR ONLY 

REC OV E RY S YS TE M 
ESCAPE TOWER 

ABORT SYSTEM 
RADIO COMMAND 

RADAR BEACON 

ELECTROMEC H A N  IC AL 
SEPARATION CIRCUIT BATTERY E LECTR IC 

POWER SYSTEM 

COMMAND MODULE 

SERVICE MODULE 
IMPACT ATTENUAT 10 N 

ANTHRO PO MORPH IC DUMMIES 
CREW SHOCK ABORPTION 

ENVIRONMENTAL 
CONTROL (AS REQ'D) 

LITTLE JOE I I  

Figure 96.  B - 2 1  Cornmant f  h4odule a n d  LES f o r  Max  "Q" LES V e r i f i c a t i o n  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  z SI'AC'E arid I X k X ) ~ M A ' ~ I O ! V  SYSTEMH DIVISION 

CON 

JETTISON MO ESCAPE MOTOR 
STABILIZATION B CONTROL FOR 
N C  OF ESCAPE MOTOR O N L Y  

TOR 

.. 

ESCAPE TOWER 

7 RECOVERY SYSTEM - 

ABORT SYSTEM 1 //RADIO COMMAND 

> RADAR BEACON 
BATTERY ELECTRICAL 
POWER SYSTEM ... . .  ..... . . . . .  

ELECTRCMECHANICAL 
SEPARATION CIRCUIT 

IMPACT ATTENUATION COMMAND MODULE 

. ,.. SERVICE MODULE 
ENVIRONMENTAL CONTROL 
(AS REQ'D) . . .  . . . .  

STRUCTURE 

ADAPT E R . . .  

E'igurc: 07.  13-23 C o m m a n d  Module and LES 
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INFIDEN 
mission.  

will  be included. 

A spacec ra f t  r ecove ry  sys tem including impact  a t tenuat ion and a 
* c r e w  shock absorp t ion  sys t em,  complete with anthropomorphic  d u m m i e s ,  

B - 2 2  - Command Module and I>ES for  High-Altitude LES Verif icat ion 

B-22 (F igu re  98) will  include a command module ,  launch e s c a p e  tower ,  , 
t o  be f i r e d  with a Litt le Joe  II boos te r  fo r  a high-al t i tude a t m o s p h e r e  abort 
to  demons t r a t e  s t r u c t u r a l  integrity of the command module and  eva lua te  the 
r e c o v e r y  sys t em.  . 

The n e c e s s a r y  m o t o r s  and e lec t romechanica l  c i r c u i t s  will be  needed 
The command 

In o r d e r  that the vehicle  may be 

for  complete  separa t ion  of the tower  and command module. 
module will  c a r r y  R & D e lec t r i ca l  power, t e l eme t ry  sys t em,  rad io ,  and 
r a d a r ,  plus  ins t rumenta t ion  as required.  
r ecove red  a t  impact ,  a t tenuat ion sys tem and r ecove ry  a ids  will be included. 

13-25 -Command Module for Water Recovery P r o c e d u r e s  and IIandling 
Equipitlent 

B-25  will  be used as  the flotation and logis t ics  t e s t  a r t i c l e .  It will  be 

I t  will have a l l  ex te rna l  handling devices  and have the 
made of meta l ,  water t igh t ,  arid the same shape and  size a s  the  command 
modrile used on B-8. 
capabi l i ty  of bal las t ing to f u l l  cornmand module weight and cen te r  of gravity.  
It will  be de l ivered  to  NASA for developing adequate  handling a ids ,  
p r o c e d u r e s ,  and t ra in ing  i n  wa te r  recovery of command modules.  

S P A  C E C R A  FT 

AE‘Rhl 001 -Spacecraf t  for  Propuls ion Sys tem Qualification 

AE’Rhl 001 ( F i g u r e  O Q )  ~ ~ 1 1 1  have a b  i ts  object ive ver i f icat ion and 
eLra1Iiation of the  propuls ion syste:?ns operat ions for normal  and emergency  
C i i y i i l ~  w-ider s e a  !eve! 2nd alt i t i idct  conditions. The propulsion t e s t s  will be 
the p r i m e  ot>jective of the v e h i c l e ;  however, environniental  data  on vibrat ion,  
acous t ics  and base  heating, Lrerifi cation of the latinch e s c a p e  motor  s y s t e m ,  
and r eac t ion  con t ro l s  s y s t e m s  per formance  and compatibil i ty will be gained. 
The spacec ra f t  configuration wi l l  i nc l i i de  a command modtile, s e r v i c e  
rriodulc, a spacec ra f t  adapter ,  ground adap te r  and separa t ion  sy-stcni, and i t  
\vi11 be equipped with all the systems and ins t rumenta t ion  r equ i r ed  to <.onduct 
the propuls ion tes t s .  
site for s e a  level  qualification tcstinrg arid at AFDC,  Tul la l iotna,  T e n n e s s e e ,  

for  alt i tude c!ualific-atio~~ tcstillfi. 

A F R M  0 0 1  \vi11 b e  used  at a propuls ion development t e s t  
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JETTISON MOTOR 

ESCAPE MOTOR 
STABILIZATION 8 CONTROL FOR 
TVC OF ESCAPE MOTOR O N L Y  

ESCAPE TOWER 
REC OVER Y 5 Y S T EM 
WITH SEQUENCE 
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LITTLE JOEZ - 

F i g u r e  98. B-22  C o ~ n m n n c i  hlodulc dnd E S  for I l i -  Alt LES Ver i f ica t ion  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' 

CONFl 

NO RECOVERY SYSTEM 

MICROWAVE TIE - IN 
WITH DOWNEY TELEMETRY 8 DIRECT WIRE 

INSTRUMENTATION 
- C O M M A N D  MODULE w 

R&D POWER SYSTEM 
HEAT SHIELD WITHOUT 
ABLATIVE MATERIAL 

MECHANICAL SEPARATION 
BETWEEN C O M M A N D  A N D  
SERVICE MODULES 

REACTION CONTROL SYSTEM 

SERVICE MODULE 
PROPELlANT STORAGE 
A N D  CONTROL SYSTEM-- 

MECHANICAL SEPARATION 
BETWEEN SERVICE MODULE PROPULSION SYSTEM 
A N D  PAD ADAPTER & RELATED CONTROLS 

SERVICE M O D U  LE TO 
G R O U N D  ADAPTER 

F i g u r e  99. A F R M  00  1 Spacecraft for Propuls ion  Systcrn Qualification 
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CONFlD 

" I  AFRM 002-Command Xlodule and LES for  M a x  q LES Qualification 

AFI tM 002 ( F i g u r e  100) will  consist of c o r n n a n d  rnodule s t r u c t u r e ,  
launch escape  towcr ,  arid a spacecraf t  adapter .  
used for  qualification of the launch escape s y s t e m  a t  m a x i m u m  q ,  and 
demonst ra t ion  of the s t r u c t u r a l  integrity of the comrriand module. 
t ion of the r e c o v e r y  complex, c r e w  shock  absorpt ion s y s t e m ,  and separa t ion  
dynamics will  a l s o  b e  a n  objective of th i s  flight. 
l imited to  those  which a r e  r e q u i r e d  t o  p e r f o r m  t a s k s  n e c e s s a r y  for  con- 
ducting the t e s t s .  
conillland radio,  e lect  roniechanical  separat ion,  and anthropomorphic  
dummies.  The command module will be recovered;  t h e r e f o r e ,  the r e c o v e r y  
s y s t e m ,  irnpnct attenuation s y s t e m ,  and r e c o v e r y  a ids  will b e  included. 

T h i s  spacecraf t  w i l l  be  

Evalua-  

The s y s t e m s  used will  b e  

This includes battery power s y s t e m ,  t e l e m e t r y  s y s t e m ,  

A F R h l  004-Spacecraft for Static Test No. 1 

T h e  f i r s t  s ta t ic  tes t  a r t i c l e  ( F i g u r e  101) i s  coniposed o f  a command 
module,  serLrice module,  spacecraf t  adapter ,  and launch e s c a p e  tower.  It 
will be p r o g r a m m e d  for  s ta t ic  t e s t s  to verify s t r u c t u r a l  integri ty  under 
launch pad loads, s t ruc t l i ra l  integrity under all s imulated boost conditions,  
and strkictural  integrity under simulated lunar landing conditions. 
will be requi red ,  with the exception of d i r e c t  w i r e  instrumentation. 

No  s y s t e m s  

A F R h f  005-Command hlodule for  Static T e s t  No .2  

A F R h l  005 ( F i g u r e  102) consis ts  o f  a spacecraf t  command module 
which will  be used for  Lrerification of s t r u c t u r a l  s t i f fness  and integri ty  during 
r e e n t r y  and recovery  phases  under simulated t h e r m a l  environment and shock 
loads.  N o  s y s t e m s  will be in\.olved: however,  d i rec t  w i r e  instrumentat ion 
will be required.  

AE'Rht 006 -1Iouse Spacecraf t  No.2 

AFRh,I  006 ( F i g u r e  103) is the second of two house s p a c e c r a f t s  t o  be 
built. 
w e r e  developed, the second house spacecraf t  will consis t  of a s p a c e c r a f t  
c o In m a  nd m od u 1 e , spa  c e c r a ft s e r vi c e m od u 1 e ,  spa c e c raft la unc h e s cap e 
tower ,  and spacecraf t  adapter ,  which will  b e  used to  check s y s t e m s  p e r -  
formance  and compatibility and t o  verify p e r f o r m a n c e  of the m a j o r  s y s t e m s .  
This s p a c e c r a f t  will  a l s o  be used to evaluate s y s t e m s  in te r face  within and 
between the major  modules,  in-fl ight maintenance procedures ,  and t o  confirm 
design changes p r i o r  t o  inclusion in actual flight s y s t e m s .  

. and development of operational procedures  f o r  vehicle and miss ion  will  b e  
additional objectives of t h i s  spacecraft .  

IJnlike the first,  which w a s  a skeletal  s t r u c t u r e  a round which s y s t e m s  

hiIalfunction ana lys i s  
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' SPACE and INFVRMATION SYSIT'RIlS DIVISION i N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  

CONF 

E l  

JETTtSON MOTOR 

STABILIZATION 8 CONTROL 
SYSTEM FOR LAUNCH ESCAPE 
TOWER THRUST VECTOR ONLY LAUNCH ESCAPE MOTOR 

WITH THRUST VECTOR CONTROL 

RECOVERY A I M 
ESCAPE TOWER .ECTROMECHANICAL S EPARATION 

BATTERY POWER SYSTEM RECOVERY S Y S TEM 
WITH SEQUENCE CONTROL 

C/M WITH HEAT SHIELD 
NO ABLATIVE MATERIAL 

ELECTROMECHANICAL 
SEPARATION BETWEEN 
COMMAND MODULE 
AND SERVICE MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

IMPACT ATTENUATION SYSTEM 

SERVICE MODULE 
STRUCTURE WITH 
SEPARATION SYSTEM 

ADAPTER- 

Figure 100. AFRM 0 0 2  Command Module and LES for Max "Q" LES 
Qua li f i c at ion 
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\ 
LAUNCH ESCAPE TOWER 

I 

COMMAND 
MODULE 
S PAC EC RA FT 
STRUCTURE NO SYSTEMS REQUIRED 

DIRECT WIRE INSTRUMENTATIO~ 

HEAT SHIELD 
NO ABLATIVE MATERIAL 

SERVICE MODULE 
SPACECRAFT MODULE 

NO SYSTEMS 
D IR EC T W IRE. INS TRUME NTATlO N 

i ADAPTER 5 PAC EC RAF T 
STRUCTURE 
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DIRECT WIRE 

. 

Figure 102. A F R M  0 0 5  C(.Jmnl;tnd Modtdc for St,itic Test  No. 2 



CONFl 

ESCAPE TOWER AND 
COMMAND MODULE 
SEPARATION 

RKOVERY SYSTEM 

COMPLETE INS TRUMF NTATlO N 
WITH ADDITIGNAL T E S T  POINTS 

PROPULSION SYSTEM 

SERVICE MODULE 
AND ADAPTER 
SEPARATION -- / 

I 
L- SPACECRAFT 

ADAPTER 
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A F K h 4  007-Command hlodule f o r  Reentry T e s t s  
* f  

A F R M  007 ( F i g u r e  104) i s  ~ i i  o rb i ta l  r e e n t r y  spacecraf t  and  will 
consis t  of a spacecraf t  corninand module, s p a c e c r a f t  s e r v i c e  module, s p a c e -  
c raf t  adapter ,  and spacecraf t  launch e s c a p e  tower.  It wi l l  be used to  
d e m o n s t r a t e  C -  1 launch vehicle and  s p a c e c r a f t  readiness  for manned 
par t ic ipat ion in orb i ta l  flight and recovery operat ions,  t o  d e m o n s t r a t e  the 
r e e n t r y  phase and t o  quallfy the heat shield,  to demonst ra te  t h e  Stabil ization 
and control  s y s t e m ,  to  evaluate the  vibration noise of the spacecraf t ,  and t o  
d e m o n s t r a t e  the s e r v i c e  module launch arid e s c a p e  environment.  

A F R M  008 -Spacecraft  for  Environmental  Proof  T e s t s  

T h e  environmental  proof spacecraf t  ( F i g u r e  10s) cons is t s  of d 
s p a c e c r a f t  command module, spacecraf t  s e r v i c e  module, spacecraf t  a d a p t e r ,  
and spacecraf t  launch e s c a p e  tower.  
design adequacy of the cornplete spacecraft. under s imulated miss ion  envi ron-  
ments  will  be included. 
qaali i ication s tudies  of Spacecraf t  ability to  withstand environmental  conditions 
present  during prelaunch,  launch, boost, separa t ion ,  e a r t h  orbi t ,  lunar  and 
c i s lunar  environment ,  r e e n t r y ,  ear th  landing, and recovery.  Because  no one 
faci l i ty  can  provide a l l  environmental  p a r a m e t e r s ,  it will be n e c e s s a r y  t o  
conduct a s e r i e s  of s e p a r a t e  t e s t s  which, in conjunction with snbsysten-1 and 
s y s t e m  leve l  tes t ing,  will provide the d e s i r e d  a s s u r a n c e  of spacecraf t  
r e 1 i a bi 1 i t  y f o r  f li g h t op e r a t  i o n  s . 

All s y s t e m s  t o  be used in verifying 

Confidence in equipment wi l l  be verified by 

A F R M  009-Spacecraft for Very FIigh AItitkide ntn-lospheric Serv ice  hlodule 
T'r opul s ion  Verification 

T h e  v e r y  h i g h  alt i tude abor t  sparecraf t  (FLqure 106) cons is t s  of 
s pa c e c ra f t c o rr~ xila nd mod t i  1 e ,  s e r v 1 c e r n  odu 1 e, 171 od i f i ed spa c e c raft adapt e r , 
a n d  spacecraf t  launch esc ape  t o u c r  systeni.  
denions t ra te  space operat ion oi t h e  se rv ice  rnodiile and t o  evaluate  ttie 
r e c o v e r y  s y s t e m s ,  the stability dnd control s y s t e m ,  aiid s y s t e m  inargins ,  
and to  evaluate  a n d  qLlall iy the a b o r t  system. Af te r  n o r m a l  je t t ison of the 
l a u n c h  e scape  tower and during o r  after e n t r )  into e a r t h  orb i t ,  the abil i ty 
of t h e  m i s s i o n  propuls ion engines to  r e t u r n  the conirriand module to  the 
e a r t h ' s  a t m o s p h e r e  and into the ear th  r e c o v e r y  mode will be tes ted.  

This  a r t i c l e  will be used to 

AE'KM 010-Spacecraft for  T,aunch, Orbi ta l ,  and Recovery Qualification 

'r he p r 1 ma r y t n  i s s 1 o n  ot t 11 I s unmanned r e c ov e r ab1 e s pa c e c raft 
(FlgiL1-e 107) ~v .111  l)c* r c (  o \ c r ' .  qualification. The  vehicle w i l l  consis t  of a 
spac ec ra f t  corniriand r r lodule ,  s e r v i c e  module,  spac t % (  r a f t  launch escape 
tower,  and  a spac ec raft adap te r .  This  spacecraf t  will a l s o  be used to  verify 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C  E rind I N PY ) H A 1  AT I ( ) W S YSI' If hlh I ) I  V I S 10s 

CON- 

- JETTISON MOTOR 

LAUNCH ESCAPE TOWER 
/- 

/ 
COMPLETE SPACECRAFT SYSTEMS 
INC LUDl N G :  TELECOMMUNICATIOM, 
RECORDERS, INSTRUMENTED 
ANTHROPOMORPHIC AND/OR 
METABOLIC DUMMIES AND GUIDANCE 
SYSTEM (PASSIVE) 

&\ U M  SPACECRAFT COMPLETE WITH 
HEAT SHIELD AND AB1 ATIVF M A T F P I A I  SERVICE MODULE 

STRUCTURE ONLY 

SPACECRAFT 

F i g u r e  104. AFRM 007 (Spacecraft) Command Module f o r  Reent ry  Tes ts  
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ESCAPE TOWER AND 
COMMAND MCDULE 

RECOVERY SYSTEM 

COMPLETE INSTRUMENTATION 
WITH ANTHROPOMORPHIC DUMMIES COMMAND MODULE 

SPACECRAFT STRUCTURE 

HEAT SHIELD COMMAND AND 
SERVICE MODULE 
5 E PARAT IO N 

REACTION CONTROL SYSTEM 

SERVICE MODULE 
SPACECRAFT STRUCTURE 

PROPULSION SYSTEM 

COMPLETE INSTRUMENTATION 

SERVICE MODULE 
ADAPTER SEPARATION 

S/C ADAPTER 

Figure  105. A F K M  008 Spacecraft  for EnvirGnmental Proof Tests 
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‘1 
JETTISON MOTOR A / -  

LAUNCH ESCAPE MOTOR 

rESCAPE RECOVERY SYSTEM 

VHF 8 MHF COMMUNKATIONS 
R d D ELECTRICAL 
POWER SYSTEM OMMAND MODULE 

R 8 D TELEMETRY ELECTROMECHANICAL 
SYSTEM SEPARATION CIRCUIT 

STABILIZATION 8. 
RADIO COMMAND CONTROL SYSTEM 

RADAR BEACON /ENVIRONMENTAL CONTROL 
SYSTEM 

ELECTROMECHANICAL SEPARATION 
CIRCUIT BETWEEN C/M 8 S/M - 

LITTLE JOE II BOOSTER-’ 
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JETTISON MOTOR /- 

- SPACECRAFT COMMAND MODULE 
COMPLETE WITH SYSTEMS 
INSTRUMENTED ANTHROPOMORPHIC 
AND/OR METABOLIC DUMMIES 
GUIDANCE SYSTEM (AS PASENGER ONLY 
BATTERY POWER SYSTEM 
RECORDERS 

HEAT SHIELD 

SPACECRAFT SERVICE MODULE 
COMPLETE WITH SYSTEMS 
ONE FUEL CELL (AS PASSENGER 

SPACECRAFT 
ADAPTER COMPLETE 

C - 1 VEHICLE 

'1 

ONLY) 
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CON 
the capability of a manned vehicle to complete  a n  orbi ta l  miss ion ,  to  qualify 
the heat shield,  and to  evaluate vibration modes.  Completely qualified 
sys ten ls  will  be employed, including GSE. 

A F R h l  01 1 -Spacecraft  f o r  E'irst Xlanned Ear th-Orbi ta l  Qualification 

\ 
e !  

This  spacecraf t  ( F i g u r e  108) will be used  for the first manned earth- 
orb i ta l  flight. It will  be composed of a complete  spacecraf t ,  fully equipped, 
t o  v e r i f y  the capabili ty of a manned spacecraf t  to  complete  a n  orb i ta l  
miss ion ,  to verify the operation of GOSS with nlanned spacecraf t ,  to  
verify the capability of' the manned spacecraf t  recovery  complex, and t o  
eval\ iate inflight c r e w  reaction. 
f o 1 1 ow to p r o v i de data  r e ga  r d i n g 1 o ng - t e r m s pa c e ope r a t  i on s , bi o - medic a 1 
effects ,  and crew s p a c e c r a f t  compatibility and per formance  needed to  
proceed into the c i rcumlunar  and li.inar -orb i ta l  flights. 

22 s e r i e s  of manned orb i ta l  flights will  

A F'R181 0 12 -Spacecraft  for  Very High  Altitude Atmospheric  Serv ice  hlodule 
Pr  opul  s I on Verification 

* 
AF'RIZI 012 ( F i g u r e  109) wi l l  tw a n o t h e r  \ c r y  hiqh alt i tude a t m o s p h e r e  

abort  spacecraf t  t o  be used a s  a back-up f o r  AFRh!  0 0 9 .  
of the same construct ion a s  AE'RhI 009. 
repea t  the  mission of AFRRhi 009 in  c a s e  of fa i lure  or  p a r t i a l  fa i lure  of that 
s p a c e c r a f t ' s  mission,  o r  another  mission may be de te rmined  a t  a l a t e r  date.  

T h e  vehicle will  be 
This  spacecraf t  may be used t o  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  ‘ SPACE and INP’OHMATION S Y S T E M S  DIVISION 

. -’ 

CONF--y 

JETTISON MOTOR 

LAUNCH ESCAPE MOTOR 

.. Y 

6 ib: 
i f  
5 :.: . .  . ... 

\ 
LAUNCH ESCAPE TOWER 

C O M M A N D  MODULE 
SPACECRAFT STRUCTURE 

COMPLETE SYSTEMS 
8 INSTRUMENTATION 

R EC OVER Y S YS TEM 

ON BOARD RECORDERS 
BACK-UP BATTERIES 

HEAT SHIELD 

REACT ION CONTROL 
MOTOR 

/I ACTIVE GUIDANCE SYS 

SERVICE MODULE 
SPACECRAFT STRUCTURE 

COMPLETE SYSTEMS 
8 INSTRUMENTATION 

SPACECRAFT 

5ERVICE PROPULSION 
MOTOR 

Figure  108. AFRM 01 1 Spacecraft  fo r  F i r s t  Manned E a r t h  
0 rb i ta 1 Qua 1 i f  ic a t i o n 

TEM 



JETTISON MOTOR 

LAUNCH ESCAPE MOTOR 

ELEC TROMECHAN ICA L 

RECOVERY 5% TEM 

C O M M A N D  MODULE 
SPACECRAFT STRUCTURE 

COMP LE TE INS TRUME NTAT ION 
COMPLETE SYSTEMS 

ELECTROMECHANICAL HEAT SHIELD 
NO ABLATIVE MATERIAL 

REACTION CONTROL 
CQMP LETE INS TRUME NTATIO N 
COMPLETE SYSTEMS 

SERVICE MODULE 
S PAC EC RAFT STRUCTURE 

E L EC TRO MEC HA N IC A L 

SEPARATION SERVICE PROPULSION 

SPACECRAFT ADAPTER 
MOD IF I ED S PAC EC RAFT 
STRUCTURE 

LITTLE JOE II BOOSTER 

k'igurc 109. AFRM 0 12 Spacecraft f u r  V e r y  Hi-Rlt  Atmospheric Service 
Module P r o p u l s i o n  Ver i f i ca t ion  
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